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Octanol-water partition coefficient (log Poct). S15 (10 μM) and Aβ1-42 aggregates (10 μM) in PBS buffer (10 mM, pH 7.4). The excitation wavelength was 750 nm. decay constant. Half-life (t1/2) were calculated by using the relationship, t1/2 = 0.693/k.
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Fig. S12
1 H-NMR spectrum (400 MHz) of 1 in CDCl3. S20
Fig. S13
13 C-NMR spectrum (100 MHz) of 1 in CDCl3 containing 2 drops of d6-DMSO. S20 Table S1 . Photophysical data for 1, QAD1 and 3 in various solvents. S11 Table S2 . DFT (Density functional theory) calculation of QAD1 and 3 in EtOH. S13 Table S3 . Complexation Study of QAD1 with Aβ1-42 aggregated and oligomer. S14 Table S4 . Photophysical data of two-photon imaging probes for Aβ plaques. S15 Table S5 . Molar extinction coefficients and logPoct for listed probes in n-octanol and PBS. S17
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Synthesis of 1, 2 (QAD1) and 3. Compound C 1 was prepared by the literature method and the syntheses of 1-3 were accomplished according to following schemes S1-S3. The synthetic procedures of intermediates, 1-3 are described below.
Scheme S1. Reagents and conditions: (i) Iodomethane, proton-sponge, CH3CN, reflux, 16hr; (ii) Phosphorous oxychloride (POCl3), DMF, 90 0 C, 8hr; (iii) Potassium tert-butoxide, THF, 0 0 C to rt, 12hr; (iv) Triethyl phosphite (P(OEt)3), 125 0 C, 12hr. 
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Scheme S3. Reagents and conditions: (i) 2-bromoethylacetate, NaH, 18-Crown-6, THF, 80 0 C to rt; (ii) NaOMe, CH3OH.
Compound A. To a stirring solution of 3-nitro aniline (2.0 g, 14.5 mmol) and proton-sponge (6.83 g, 31.86 mmol) in anhydrous CH3CN (70 mL), iodomethane (2.0 mL, 31.9 mmol) was added. The whole reaction mass was allowed to stirring at 80 0 C for 8h under nitrogen atmosphere. The solvent was evaporated to obtain the residue which was dissolved in CHCl3 (100 mL) and washed with water (100 mL) and 1(N) H2SO4 (50 mL) subsequently. The organic portion was dried over Na2SO4 and distilled out the organic solvent to obtain the crude which was purified by column chromatography THF (20 mL) was added to the reaction mass and stirred for overnight at rt. Water was added to quench the reaction and red precipitate appear, collect the solid residue and washed with THF followed by water and hexane. The residue dried in vacuo to obtain the D (0.730 g, 63%) as a red solid. 1 Compound E. 3-nitro aniline (10.0 g, 72.4 mmol), 2-bromoethanol (12.14 mL, 181.0 mmol), CaCO3
(18.11 g, 181.0 mmol) and KI (1.2 g, 7.2 mmol) were added to 150 mL water and refluxed for 16 h.
After filtration, the filtrate was extracted with EtOAc (50 mL x 3), and the combined organic layers were further washed with saturated NaCl (50 mL x 2), dried over anhydrous Na2SO4, filtered and concentrated to obtain the crude. The crude product was purified by silica column chromatography by using 7:3 ethyl acetate: hexane as an eluent to afford the desired product E as a yellow solid. Yield:
6.20 g (38 %). 
Compound F.
A solution E (5.4 g, 23.87 mmol) and triethylamine (7.33 mL, 52.52 mmol) in two necks round-bottomed flux was cooled to 0 0 C. Acetyl chloride (3.73 mL, 52.52 mmol) was then added drop wise and the solution was stirred overnight at 35 0 C. After cooling down to room temperature, the mixture was hydrolyzed with 25 mL of water. After vigorous stirring for 1h, the THF was evaporated
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and saturated aqueous solution of NaHCO3 was used to neutralize. After extraction with chloroform (3 x 50 mL), the combined organic layers was dried over Na2SO4 and filtered, and the solvent was removed under vacuum to obtained the compound F as a yellow solid (7.0 g, 95% Compound J. NaH (0.016 g, 0.68 mmol) and 18-Crown-6 (0.011 g, 0.045 mmol) were dissolved in anhydrous THF (10 mL) under nitrogen atmosphere and allowed to stirring for 10 min. Then a solution of compound 2 (0.07 g, 0.15 mmol) in THF was added dropwise to the reaction mass and allowed to reflux for 1hr at 80 0 C. After 1hr the reaction mass was allowed to stirring at rt then 0 0 C, at this temperature a solution of 2-bromoethylacetate (36 µL, 0.33 mmol) in THF was added dropwise and S8 allowed to stirring overnight at rt. After completion of the reaction THF was distilled out in vacuo and the residue was dissolved in ethylacetate (50 mL) and washed with water (2 x 25 mL), the organic layer dried over Na2SO4 and distilled out the organic solvent to obtain the crude which was purified by 
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Water Solubility of QAD1. Small amount of dye was dissolved in DMSO to prepare the stock solutions (1.0 × 10 -2 M). The solution was diluted to (1.0 × 10 -5 ~ 1.0 × 10 -7 ) M and added to a cuvette containing 3.0 mL of PBS buffer (10 mM, pH 7.4) by using a micro syringe. In all cases, the concentration of DMSO in H2O was maintained to be 0.1 %. 2 The plot of absorption intensity against the total amount of the dye injected to the cuvette was linear at low dye content and showed curvature as more dye was added. The maximum point in the linear region was taken as the solubility. The solubility of 1, QAD1 and 3 in PBS buffer were ~1.0, ~4.0 and ~3.0 μM, respectively. Normalized Absorbance ---a The numbers in the parenthesis are normalized empirical parameter of solvent polarity. Octanol-water partition coefficient (log Poct). Small aliquot (10 μL) of 20 mM probe solution in DMSO was added to a vial containing 5 mL n-octanol by using a micro syringe. To this solution, 5 mL of PBS buffer was added. The resulting mixture was stirred vigorously and kept in dark for 1 day. The concentrations of probe in each layer were determined by the UV-Vis absorbance with their molar extinction coefficients as shown in Table S4 . The log Poct value was calculated by using log Poct = log Table S4 . 
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Fig. S18
1 H-NMR spectrum (400 MHz) of 3 in CDCl3.
Fig. S19
13 C-NMR spectrum (100 MHz) of 3 in CDCl3 containing 2 drops of d6-DMSO.
